Back ground: Obesity is a potential risk factor for cardiovascular morbidity and mortality. As certain cardiovascular disorders associated with autonomic nerve which dysfunction often coexist in obese persons, investigations of autonomic nerve function especially parasympathetic nerve function in obese, for detection of early autonomic impairment can be potentially important to prevent complications. Objective: The present study was done to observe the parasympathetic nerve function status in obese persons in order to investigate the relationship of autonomic nerve function with obesity. Study design: This study was conducted in the department of Physiology of Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh during July 2006-June 2007. For these 40 apparently healthy obese subjects of both sexes with BMI > 25 kg/sqm. were included in study group. Age and sex matched 40 apparently healthy non obese subjects with BMI range 18.5-22.9 kg/ sqm. were taken as control for comparison. Methods: To assess parasympathetic nerve function status, heart rate response to valsalva(valsalva ratio), heart rate response to deep breathing and heart rate response to standing (30 th :15 th ratio) were determined by 3 noninvasive cardiovascular reflex tests . Data were collected by recording ECG of all subjects under test condition. The correlations of these parasympathetic nerve function parameters with BMI were also studied. Unpaired Student't' test and Pearson correlation coefficient test were used for statistical analysis. Results: Valsalva ratio (1.47±0.24 vs 1.67±0.31), HR response to deep breathing (19.62±5.55 vs 27.59±6.51) and HR response to standing (1.07±0.07 vs 1.13±0.018) were significantly decreased in obese subjects than those of non obese control. All these parameters were negatively correlated with BMI. and these relatioship were statistically significant. Conclusion: The results of this study indicate that parasympathetic nerve function may be reduced in apparently healthy obese subjects.
reported that globally, approximately 1.6 billion adults (age15+) were overweight and at least 400 million adults were obese. Overweight population will reach approximately to 2.3 billion and obese population to 700 million by 2015 3 .
Obesity is a condition of excess fat deposition in the body 4 . Body mass index (BMI) is commonly used to identify and classify overweight and obesity in adult individuals 4 .
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Introduction:
besity is a nutritional health problem which is gradually rising and affecting a major section of adult population 1 . Obese people have greater risk of developing both cardiovascular and metabolic diseases like hypertension, atherosclerosis, diabetes mellitus and gallbladder diseases 2 . In the mid 1990s WHO expressed concern to the growing obesity epidemic throughout the world 1 . In 2005, WHO According to WHO standards, overweight and obesity are indicated by BMI > 25 and > 30 respectively. But for Asians, the cut off point for overweight (23 to 24.9) and obese 25 are lower than the WHO standard 5 .
Obesity usually results from an imbalance between energy intake and energy expenditure which is under a feedback regulation involving a complex interaction among endocrine, nervous, metabolic and psychological factors 6 . Hypothalamus plays an important role in the regulation of body weight 2 . The importance of hypothalamus and autonomic nerve activity for maintaining energy storage is supported by some experimental observations from animal model study 7 . More studies on autonomic nervous activity in human obese persons have reported controversial findings; These include hypoactivity of parasympathetic and associated hyperactivity of sympathetic nerve function 8 ; both reduced sympathetic and parasympathetic nerve activity 9-10 and increased parasympathetic activity with a decreased sympathetic nerve activity 7 . Sometimes, obesity is associated with minor impairments of autonomic nerve function and in most of the cases, changes were found in parasympathetic division of autonomic nervous system which is analogous to the early stage of autonomic neuropathy in diabetes mellitus 11 .
Obesity related health problems including various cardiovascular and metabolic diseases are not uncommon in our community. In addition to recognized complications of obesity, autonomic nerve dysfunction may also coexist with certain cardiovascular disorders in obese person. In obese persons, investigations of autonomic nerve functions especially parasympathetic one can be potentially important for detection of early autonomic nerve function impairment which there by may be helpful to prevent its complications. But no published data on parasympathetic nerve function status in obese people is available in Bangladesh. Therefore, this study was aimed to observe the parasympathetic nerve function status in obese subjects and also to find out any relationship between parasympathetic nerve activity and obesity.
Methods:
This cross sectional study was conducted in department of Physiology of Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh. For this, 80 apparently healthy subjects of both sexes with age range from18-40 years were selected from the different areas of Dhaka city.
On the basis of their body mass index, all the subjects were divided into two groups. Group A(control) consisted of 40 nonobese subjects with BMI between 18.50 -22.90 kg/sqm. Group B (study)consisted of obese subjects with BMI > 25 kg/sqm.. The subjects with age >40 years, overweight (BMI 23 -24.9 kg/sqm.), diabetes mellitus, chronic renal failure, suffering from any obvious cardiovascular diseases, chronic obstructive lung diseases, previous history of head injury and smokers were excluded from this study.
The purpose and expected outcome of the study were explained to each subject. They were encouraged for voluntary participation. Written informed consent was obtained from each subject. Detailed medical and family history was taken and thorough clinical examination was done. All information were recorded in a preformed questionnaire. Height and weight of the subjects were recorded and BMI was calculated. Random blood sample was collected to determine blood glucose and serum creatinine to exclude diabetes mellitus and chronic renal failure. Blood glucose and serum creatinine level were measured by auto analyzer in the hematology laboratory of the Physiology department. Then the autonomic nerve function parameters like valsava ratio, heart rate response to deep breathing and heart rate response to standing (30 th :15 th ratio) were determined by performing valsalva maneuver, deep breathing and orthostatic test using an ECG machine and a mercury column attached to a mouthpiece by a rubber tube.
Each of the subject was briefed about the procedure in detail and encouraged to obtain maximum efficient performance. Cardiovascular reflex tests were conducted in the neurophysiology laboratory from 9.00am-2.30pm in a comfortable environment. The subjects were allowed to rest and relax for at least 10 minutes upon arrival. In all subjects, valsalva maneuver, deep breathing and orthostatic test (30 th :15 th ratio) were performed sequentially. Before the tests, all the subjects took rest in supine position in a bed for a minimum of 10 minutes and then their basal heart rate was recorded. Results were compared between the groups. Relationship of all the parameters with BMI were observed.
Data were entered in computerized SPSS program version-12. All the data were expressed as mean ± SD (Standard deviation). Statistical analysis were done by unpaired Student's 't' test and Pearson's correlation-coefficient test as applicable.
Results:
Anthropometric details of the subjects are given in table-I.
Both groups are matched for age and sex. Mean weight and BMI were significantly higher (p<0.001) in obese subjects compared to that of nonobese control subjects. All the parasympathetic nerve function parameters were analyzed separately in male and female. But no significant differences were observed between male and female.
The results of the parasympathetic nerve function tests are shown in table-II.
Obese subjects(Group B) had significantly lower valsalva ratio, HR response to deep breathing and 30 th :15 th than those of control(group A).
The results of correlations are presented in figure 1,2,3 .
All the parasympathetic nerve function parameters showed statistically significant negative correlation with BMI. 2 Values in parenthesis indicate range. n = total number of subjects.**= significant at <0.01 level. ***= significant at <0.001 level.
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Discussion:
The results in the present study have shown that HR response to valsalva maneuver, to deep breathing and standing were significantly lower in obese subjects than in non obese control Which is similar to the findings observed by some other investigators of different countries 12-15 . But relatively higher valsalalva ratio and lower deep breathing and standing test in obese subject compared to control subjects but not statistically significant were also found by some other group of observers 6 . In this study, all the parasympathetic nerve function parameters showed negative correlation with BMI and it was statistically significant. Therefore, the present study has shown that parasympathetic nerve dysfunction may occur in obese people. However,the exact mechanism that may cause impairment of parasympathetic nerve function has not yet been clearly established. Some researchers suggested that gradual development of insulin resistance in target tissues with the beginning of excess weight gain in obesity is responsible for subsequent development of hyperinsulinaemia 4 . This hyperinsulinaemia has got a role in low cardiac vagal activity in obese person 16 . Though the relationship between insulin resistance and parasympathetic dysfunction is not clear, but several researchers made various suggestions such as high insulin level or insulin resistance may cause damage to autonomic nerves at any level of their reflex arc 17 , insulin resistance may cause a deterioration of microcirculation in many tissues including nerves which may lead to neural ischemia 17 and thereby damage of cardiac parasympathetic nerve terminals occur at the level of cardiac muscle or vascular wall 18 . Therefore, this study concludes that obesity may reduce parasympathetic nerve function. 
